Differential effects of cadmium on the hepatic microsomal cytochrome P-450 system in male and female rats.
Cadmium (Cd) produced a marked sex-related difference with respect to inhibition of the hepatic microsomal monooxygenase enzyme system in the rat. Following in vivo cadmium (2 mg/kg i.p.) treatment, significant decreases in the levels of cytochrome P-450, significant reductions in the magnitudes of spectral binding (aniline or ethylmorphine), and significant inhibitions of microsomal metabolism (aniline and ethylmorphine) were observed with microsomes isolated from male but not female rats. Of these parameters only aniline metabolism was significantly altered in females. Following the in vitro addition of Cd (10(-6) M to 10(-3) M) to hepatic microsomes isolated from untreated male or female rats, sex-related changes were also observed in these parameters. Significant, concentration-dependent reductions were observed in cytochrome P-450 levels of both sexes but the males showed greater sensitivity to the cadmium effect. With respect to binding spectra, cadmium addition produced a concentration dependent inhibition of aniline only in the male rat. Ethylmorphine binding was inhibited only at the higher cadmium concentrations in both sexes. With respect to drug metabolism, cadmium addition inhibited both aniline and ethylmorphine metabolism in male rats and only aniline metabolism in female rats. These results showed that there are sex-related differences in the interaction of the hepatic microsomal monooxygenase enzyme system with cadmium both after in vitro addition as well as in vivo treatment with the metal.